














Lovell Inc

ECONOMIC DEVELOPMENT
VISION - INNOVATION - RESULTS

Grow Big Horn County Economic Development

On behalf of the Board of Directors for Lovell, Inc. dba Grow Big Horn County we appreciate the
opportunity to comment on the operating criteria for Yellowtail, specifically water levels for Big
Horn Lake. As an organization tasked with economic development for Lovell and Big Horn
County, we cannot stress enough how critical lake levels are for our local economy.

This area was greatly impacted when the dam was originally built due to the loss of farming
operations and the exodus of those farm families. Tourism dollars injected in to the area by
sportsman and recreational boaters help to make up some of the economic loss, but we are far
from seeing the full potential of that segment, and if the water levels are allowed to fall below the
levels we have worked so hard to establish, we will experience further losses.

The Big Horn County Commissioners recently commissioned a county-wide strategic plan for
economic development and tourism was named as a top priority for existing and new business
development. Tourism is important to our future survival, and we depend on consistent and
useable water levels for much of this development.

We are asking for required lake levels to meet Wyoming’s recreation and fishing requirements,

including a Memorial Day lake level of 3620 elevation or higher and lake levels of 3640 to 3635
through the end of November to support the national waterfowl flyway, which helps us to extend
our attraction season due to the influx of sportsmen.

The National Park Service recommends 3640 between Memorial Day and Labor Day, with a
minimum of 3630 and Wyoming Game and Fish requirements mirror these levels to sustain the
Big Horn Lake fishery, both of which are important and viable recommendations.

In Lovell, over the past eight years, we have worked with the Bureau as well as several local,
State and Federal agencies to express our concerns and needs and we have developed a good
working relationship during that time, allowing for optimal water usage on both sides of the dam.
We are asking to keep that positive working relationship going forward, and allow Lovell and Big
Horn County visitors and residents to continue to enjoy lake recreation, fishing, and a steady
flow of tourism dollars into the economy.

Sincerely,

Sue Taylor, CEO and Board members David Peck, Representative Elaine Harvey, Sarah
Johnson, Valerie Beal, Tom Newman, Robert Graham, and Joseph Shumway

142 E 3" Street / PO Box 566  Lovell, WY 82431 (307) 548-6707 lovellinc@tctwest.net




























U.S. Department of Reclamation
Bureau of Reclamation
Montana Area Office
River and Reservoir Operations
January 2015

Attn: Brent Esplin, Steve Davies, Tim Felche, Clayton Jordan, Stephanie Micek
Re: Proposed revisions to the operating criteria for Yellowtail Dam

Years ago when | was struggling to understand the nuances of reservoir water
management, friend and mentor Brian Marotz told me with a straight face thatitis a
scientific fact that its easier to manage the top half of a reservoir than the bottom half. I
recall chuckling at what seemed to be a clever joke, but [ was to discover later exactly what
he was really trying to tell me.

No one will argue that its good, common sense to balance storage against
evacuation, but when water management leans too far to one side or the other,
stakeholders suffer. [ applaud the dedication and hard work Reclamation provides year
after year, but I feel strongly that engineers and water managers, working with criteria
developed exclusively in-house, have set a priority on filling the reservoir above all others.
This overly conservative approach has resulted in river releases at or below minimums for
43 of the last 60 months (which involved one dry year, one extremely wet year, and three
average years). As would be expected with such an imbalance, lake elevations went to
minimums only three times in the same period. This approach results in brief periods of
very high releases followed by extended periods of minimal or below minimum releases
and very often in wet years. With the current operating criteria, there are very, very few
scenarios when river releases can be maintained above minimums, and therefore, it is time
to make adjustments to those criteria.

Water year 2014 once again confirmed the overly conservative nature of the current
criteria. When releases were reduced from 8,500cfs to near minimums the first week in
June long before runoff completed, lake levels were just coming up through minimums.
Engineers indicated they believed runoff had stopped and cut releases. From this point on,
it was clear the priority was to completely fill the reservoir, although by mid-June
stakeholders needs were being met and there was no urgency to refill with such haste.
Nevertheless, releases were chopped to minimums. Wouldn’t a more balanced approach
had been to raise releases somewhat, set a slightly lower peak lake elevation and leave
some storage available? Isn’t that what reservoirs are supposed to do? Had the water
managers not been in such a rush to fill the lake, it would have been better prepared for the
wet forecast which showed runoff had not completed and, in fact, continued on again in
earnest as the weather warmed. River releases jumped from minimums to 7,500cfs
because inadequate storage existed to handle the remaining runoff. Finally, lake elevations
entered the flood pool at the end of the first week in July and, except for a very brief time,
stayed in the flood pool throughout July, August, September and into October. Again,
wouldn’t a more balanced approach have been to stop filling at 3,638ft in anticipation of
the perennial increase in fall inflows and to have storage for a weather event? Instead,
Reclamation chose to chase the inflows by changing releases and aggravating river



interests throughout the fall. A fall weather event that narrowly missed the Bighorn basin
caused Fort Peck reservoir to rise nearly three feet. Had that weather hit the Bighorn basin,
it would’ve come at a time when the Yellowtail was already a foot in to the flood pool.

Imbalance
Unfortunately, the last eight years has created a rather striking imbalance in the way

water is being managed in the reservoir. Nothing demonstrates this better than the
following comparison:

Average Lake Elevations Average River Releases

1970-2006  2006-2014 Change  1970-2006 2006-2014 Change

Oct 3627.21 3632.70 +5.49 2843.06 2478.11 -364.95
Nov 3626.35 3632.62 +6.27 3036.12 2350.24 -685.88
Dec 3622.02 3630.28 +8.26 3027.28 2363.71 -663.57
Jan 3615.10 3625.79  +10.69 3001.05 2329.73 -671.32
Feb 3609.51 3622.16  +12.65 2981.16 2295.24 -685.92
Mar 3606.87 3620.94 +14.07 3065.74 2473.91 -591.83
Apr 3605.01 3618.09 +13.08 3063.84 3048.02 -15.82
May 3608.21 3616.96 +8.75 3061.07 3781.60  720.53
Jun 3623.09 3631.93 +8.84 4457.39 5878.78 1421.39
Jul 3631.08 3637.67 +6.59 4559.37 4471.41 -87.96
Aug 3628.23 3633.89 +5.66 2834.84 2726.29  -108.55
Sep 3626.88 3631.83 +4.95 2573.90 2521.74 -52.16

Of special note here is that average river releases prior to 2006 never dropped to
minimums despite the fact these years included nearly a decade of drought years, but
subsequent to 2006, which were mostly normal to extremely high water years, minimum
flows dominated all but spring runoff months.

While the revised operating criteria called for a slightly fuller lake more often, no
one outside Reclamation ever thought such high and persistent lake elevation increases
would occur. There can be no doubt that water management over the last eight years is
geared towards keeping the reservoir full with very little regard for river releases.

Minimum Flow

We respectfully ask that Reclamation immediately and officially recognize a river
release of 2,500cfs with a zero shift value as a minimum flow and stop preparing operating
plans that use 2,500cfs with a zero shift value as any form of target release.

In those instances where water displacement from algae and other aquatic
vegetation raises stage, releases below minimums may be used if needed to aid in refilling
the reservoir. A good example was presented last August with releases fluctuating around
2,600cfs. Aquatic vegetation displaced well over a foot of water and inundated habitat that
is normally only wetted when flows are 4,000cfs and higher. In this case, it is estimated
that releases could have comfortably been dropped to 2,200cfs and maintained through the
last half of August and all of September and October, providing an extra 400cfs to aid in
refilling the reservoir (had we not already been well into the flood pool). Historical data




reveals this vegetative growth is fairly reliable (and certainly more reliable that the
weather). Using shift to aid in refilling the reservoir after snowmelt has peaked, combined
with the fall increase in inflows which is nearly as reliable, is just another way to provide
balance to the system.

Rule Curves

[t is my opinion that rule curves developed by Reclamation are constrained by
several fixed data points, namely the end of March target lake elevation (presently 3,617ft)
and a fixed full pool target lake elevation (always 3,640ft+). For all intents and purposes,
having a fixed starting and ending lake elevations pretty much reinforces Reclamation
desire to only have to manage the “top half of the reservoir”, or in this case the top 20 feet
of the reservoir most of the time. It should be noted that this approach is unique in the
basin.

With lake elevations being fixed, all the risk is placed upon river releases as policy is
reduced to choosing an in flow forecast and calculating how much river releases must be
reached to fill the reservoir. In the following section, I will propose a sliding “full pool” lake
elevation.

End of March Target Lake Elevation

During the comment period that was taken after the release of the initial draft
operating criteria, a number of stakeholders suggested the end of March target lake
elevation was too high and would promote conditions where water was stored at the
expense of the river until it was absolutely necessary to release it. That is exactly what has
happened.

Earlier water managers felt that lower elevations were fine, and [ am advocating
that this elevation be dropped from elevation to 3,614ft from 3,617ft. Like the existing rule
curves, this number may fluctuate slightly depending on conditions.

Bolstering this argument is that fact that Reclamation’s ability to refill the reservoir
when the end of March target elevation has been at or above 3,614ft has been extremely
good:

Water Year End of March | Peak Lowest Elevation gain
Lake elevation | Lake elevation | Lake elevation
1971 3616 3639.35 3591.23 48.12
1974 3613 3639.86 3600.71 39.15
1977 3614 3634.64 3613.83 20.81
1984 3612 3640.80 3608.44 32.36
1985 3614 3624.68 3599.59 25.09
1987 3613 3633.07 3609.05 24.02
1992 3615 3641.92 3612.51 29.41
1993 3614 3643.48 3611.95 31.53
1995 3612 3646.30 3609.07 37.23
2006 3613 3626.35 3598.43 27.92
2008 3613 3642.50 3607.54 34.96

Only four years, listed in bold, did not fill to within a foot of full pool




Moving the end of March target lake elevation will provide for 1) some additional
water to the river especially during the winter months, 2) increased power generation all
year but especially during the winter months, 3) provide additional storage for runoff and
4) increase the likelihood of achieving minimum boat launch level at Horseshoe Bend for
Labor Day.

The existing rule curves will need minor modifications to support this new target
elevation.

April through July Sliding Scale

To prevent the debacle of this past June as well as to smooth the hydrograph and
provide additional water to the river without hampering lake elevation critical to the south
end of the lake, [ propose that Reclamation establish a July 4th target lake elevation that will
vary depending on actual historical inflows broken into quintiles (where the 1st quintile is
the highest inflow):

Quintile July 4th target lake elevation
1st quintile 3,638ft
2nd quintile 3,636ft
3rd quintile (average) 3,634ft
4th quintile 3,632ft
5th quintile 3,630ft

This sliding lake elevation will be determined each month of April, May, June and
July based on the current, periodic inflow forecast until August 1st is reached. In August
river releases will be set, using current criteria along with surplus river release gained
from stage increases due to algae and other aquatic vegetation (see next section), to
manage through November 15, at which time winter releases will be established using
existing criteria (but taking into account the new end of March target lake elevation).

The target lake elevation established for July shall not be exceeded between July 1st
and Nov 1st unless the following conditions exist: If existing inflow forecasts suggest an
increase in river releases would be required to not exceeded the July target lake elevation,
and river releases are at or above minimums, those additional releases may be diverted to
storage while maintaining existing releases.

Note: The lake elevations I have listed in the table above are certainly open for
discussion. I've not had the time to model these numbers to arrive at exact figures. Quite
recently, it came to my attention that a sliding scale such as this has been modeled in some
detail before between Reclamation and FWP, and I hope that those discussions could be
reconstituted. Those models demonstrated that even with end of March lake elevations
well below 3,610ft and in average to dry water years, the reservoir could be filled, river
releases could be maintained at or above minimums, lake elevations reached or
exceeded 3,617ft on Memorial Day and power generation was maximized.



August, September and October

The months of August, September and October historically represent the months of
highest aquatic vegetation density and displacement. To an angler on the river, 2,000cfs
often looks and fishes like 4,500cfs during these months.

[ suggest Reclamation look at ways to manage the river by stage during these
months, and bank what could be a significant amount of water during these months.

Winter releases

Winter releases will be set using the current criteria but using the new end of March
target lake elevation of 3,614ft. It is important to note that I fully realize that during dry
years river releases reaching down to 1,500cfs may be required, and | have been assured
by FWP biologists this risk is fair outweighed by the benefit of better and more timely flows
during other times of the year.

Should flows below minimums be required, Reclamation will have the full
support of anglers, guides, outfitters and river advocates, but never, ever again when
the current objective is soley to fill the lake to 3,640ft.

Gains

However gains have been calculated over the last six years using Gordon Aycock’s
method, the actual inflows have been consistently higher than forecast, suggesting the
methodology of calculating gains needs tweaking. The beginning of the current water year
is a good example, where the operating plan using the most probable inflow forecast calls
for an end of December lake elevation of 3,629.92ft and the actual elevation was 3,632.03ft.

In these situations of higher than expected storage, one must question why that
water isn’t being used. Is that not the purpose of a reservoir? It is inevitable that the water
will eventually be sent down the river, but why not when all of it can be used efficiently
instead in hurried, massive doses when additional storage is needed and at the expense of
the fishery and power generaiton? FWP has indicated these small increases would be
beneficial as long as flows stayed at or above the releases set in the operating plan.

Balance

I believe these recommendations will also benefit lake users. On one hand, setting
strict upper limits for a July 4th target lake elevation should prevent the train wrecks from
earlier years where inadequate storage caused campgrounds to be inundated under 10 or
more feet or water, and wreaked havoc with floating debris. On the other hand, the lower
March target elevation is more consistent with historical targets and creates additional
storage while still making Memorial day lake elevations realistic.

Without doubt, more water will travel down the river, and WAPA has already
indicated they would prefer a less conservative approach to water management.

Having consulted with a number of experienced and talented engineers and
biologists, I believe these recommendations will help achieve a more balanced approach
and make possible the ability to achieve and maintain river releases above minimums
without adversely affecting lake recreation.



In closing, thank you for your consideration. [ very much hope we can sit down and
discuss some or all of these recommendations at your earliest convenience.

Warm regards,

Doug Haacke

Montana Trout Unlimited, Immediate Past Chairman

Magic City Fly Fishers, TU Chapter 582, Conservation Director
Bighorn River Alliance, Advisory Board

Fly fishing guide, #15056

Angler


































































































































































Region 5 Headquarters 2300 Lake EImo Dr. Billings, MT, 59105 (406) 247-2940

Jan. 14, 2015

Bureau of Reclamation
Montana Area Office

River and Reservoir Operations
2900 Fourth Avenue North
Billings MT 59101

Montana Fish, Wildlife and Parks (FWP) appreciates the opportunity to provide comments
and suggestions on the Bighorn River/ Lake operating criteria. We have made major strides in
identifying the needs of all users on the Bighorn system, and in developing more transparent
operating criteria to help direct water management in the system.

After several years of water management using these operating criteria we have identified a
number of concerns that need to be addressed. In general, we believe these operating criteria are
restrained by too many fixed points. They lack the flexibility to adjust to changing conditions
during the water year. We recommend some minor changes to the operating criteria that we
believe will improve their implementation. Most of our comments pertain to a perceived change
in water management philosophy that the Bureau of Reclamation (BOR) seems to be using in
applying these criteria.

When we compared recent water management with prior years, it became evident that river
interests have taken a serious hit since the new operating criteria were implemented. Doug
Haacke presented a very telling table with his comments comparing historic lake levels and river
releases (1970-2006) with operations since 2006, when BOR began working with all user groups
to ensure that everyone shares in the pain during low water years. Instead, as this table clearly
shows, the new management direction has been geared towards filling and maintaining a full
reservoir at all times with minimal regards for river fisheries flows, even during years of
abundant water supplies.

Several apparent changes in management philosophies within the BOR have negatively
impacted river interests since these new operating criteria were implemented. Some of these
impacts can be corrected by minor adjustments in the operating criteria, but others will require an
honest evaluation of the current management philosophies that are driving the data presented in
Doug’s table.

One of the biggest changes we see is how the BOR is treating Montana’s preferred
minimum fisheries flow of 2,500 cfs. We presented this flow request to the BOR in the early
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1980s as the minimum flow needed to maintain a majority of the side channel habitat in the
Bighorn River for fish production. We verified these flows with WETP flow analysis on several
important side channels in the early 1990s. FWP has always been very consistent in asking for
2,500 cfs as a minimum flow whenever water was available. A flow of 2,000 cfs was suppose to
be a minimum flow target during poor water conditions with an absolute minimum flow of 1,500
cfs during extreme drought conditions..

To clarify this point, FWP formally requests a change in terminology -- used under the
Desired River Fishery Flows section on page 5 of the original operating criteria -- to the way we
have been presenting our flow requests for almost 30 years: 2,500 cfs is the Minimum Target
Fishery Flow, 2,000 cfs is the Drought Minimum Fishery Flow, and 1,500 cfs is the Absolute
Minimum Fishery Flow. For more than 25 years the BOR did a very good job managing for a
minimum river flow of 2,500 cfs while still providing requested recreational water levels in
Bighorn Lake most of the time. In recent years, the BOR has abandoned this 2,500 cfs flow
request. The agency seems to be managing around a flow of 2,000 cfs with 2,500 cfs being a
target that it might (but not necessarily) be provided during ideal water conditions. This is very
evident in Doug’s table where average monthly river flows for 26 years between 1970 and 2006
never dropped below 2,500 cfs whereas, since 2006, it is the norm to have average monthly river
flows below 2,500 cfs except in the high runoff months when all the stored water must be
evacuated to provide flood storage.

Another management philosophy change that has negatively impacted river interests is the
idea that Bighorn Lake has to be filled and then held as close to full pool as possible throughout
the summer and fall. In the past, the BOR managed the system to fill the reservoir in late June or
early July, then used the stored water in the reservoir to help maintain river levels at or above
2,500 cfs during the critical rearing period for both rainbows and brown trout. The reservoir was
managed to maintain water levels above 3,635 feet elevation through mid-October, and 3,630
feet by the end of November.

With this operational plan, the BOR used the upper 10 feet of storage in the reservoir to
help maintain minimum fisheries flows in the river while still maintaining full recreational use
on the reservoir. In recent years, the BOR has used potential river releases to make sure the
reservoir stays full late into the fall, providing minimal river releases through the winter, and
then evacuating large amounts of stored water during the spring runoff months (see Doug’s
table). This overly conservative reservoir management not only hurts river flows, but it also
minimizes flood storage capacity in Bighorn Lake during the fall when most of the major rain
events have historically occurred in the basin. The major rain event that hit north central
Montana during fall 2014, and caused a three-foot rise in Fort Peck Reservoir, occurred when
Bighorn Lake was still a foot into the flood pool. If that storm had been centered a couple
hundred miles further south, Bighorn Lake would not have been able to manage the inflow
without major damage downstream.

Fairly early in the working group process, Mark Fowden with Wyoming Game and Fish
called a meeting in an effort to improve working relationships between fisheries crews in
Montana and Wyoming. One of the main outcomes of this meeting was that both states put
together some ideas of what they thought they needed from a fisheries standpoint, in managing

2



water on the Bighorn Lake/River system. The ideas presented by Mark Smith of Wyoming
Game and Fish and Ken Frazer of Montana FWP are included with these comments.

Some general thoughts on the developing these recommendations for the Bighorn River
fishery include:

¢ Spawning normally has not been a limiting factor on the Bighorn River. But when
water levels are too low to provide rearing habitat in the side channels recruiting small
trout into the population suffers.

¢ Rainbows normally have done better than brown trout during low-flow years with
some of the strongest year classes of rainbow coming from low-flow years. When water
is short, FWP would rather give up flows during the spring rainbow spawn to raise
reservoir levels in hopes that more stored water would be available to provide better
rainbow and brown trout rearing conditions and brown trout spawning flows later in the
season.

The conditions developed for the Bighorn River were given to Tim Felchle to model and
see if they were reasonable. Amazingly, in all conditions except extreme drought, it was
possible to maintain river flows at or above 2,500 cfs, at least during the critical rearing period.
During good water conditions it should be possible to maintain river flows at or above 2,500 cfs
most of the year. Even though the reservoir levels used in this modeling exercise were lower
than targeted by the current operating criteria, elevations achieved or exceeded 3,617 feet by
Memorial Day in almost every case. Copies of this modeling exercise are included.

The Bighorn River flows during recent years have been in direct conflict with the fisheries
criteria listed above. By setting the end-of-March target elevation at 3,617, it almost guarantees
that, under normal or high inflow conditions, river flows have to be increased significantly just
as the rainbows are starting to spawn. Recent efforts to micro-manage reservoir levels have
resulted in continually changing flow levels during the spawning period, which disrupts
spawning. Once runoff declines, dam discharges are immediately dropped during the critical
rearing period to ensure the reservoir stays completely full into the fall. This has caused the
reservoir level to enter the flood pool. With the tighter control by the Corps of Engineers (COE)
since 2011, once the reservoir is in the flood pool the BOR goes into another period of micro-
management which results in continually changing river stage every time there is a change in
weather conditions. Fluctuating river flows negatively impact the fisheries and anglers on the
river. This was especially evident this past summer.

Our recommendations below include minor adjustments to the current operational criteria
that should improve water management in the Bighorn system. They also include some
recommendations that will require reevaluation of current management philosophies that drive
the way water is currently managed on the Bighorn.

First, we request that, except during very dry conditions, the BOR consider 2,500 cfs (or a
comparable stage level) to be the minimum target flow that should be maintained in the river, at
least for the trout rearing period from early July until fall/winter flows are established. One way
to help accomplish this would be to reduce the end-of-March target from the current target
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elevation of 3617. A lower target would mean slightly higher flows during the winter, which
would benefit not only the river fishery, but would provide more power production for WAPA
during the cold winter months. Slightly lower reservoir elevations, and increased storage
capacity in the spring during wet years will reduce the need for steep reservoir drawdowns, like
occurred in 2014, and reduce the time the Horseshoe Bend boat ramp is without water. At the
same time, it would reduce the volume of water that has to be evacuated, causing high flow
during the spring rainbow spawn. Based on the attached model that Tim ran for us in 2008,
even with a lower reservoir drawdown and lower end-of-March lake levels, he was able to
provide 2,500 cfs flows during critical periods, provide recreational flows for the reservoir, and
fill or come very close to filling the reservoir, even during marginal water conditions.

More effort should be put into managing river levels based on stage during the critical
summer months. The 2,500 cfs flow requested is based on providing a minimum water level in
key side channels during the critical rearing period. As vegetation grows in the river it takes less
water to maintain these same water levels in the side channels. During most years managing the
Bighorn for stage during the critical summer rearing period should provide extra water that
would be available to maintain or increase reservoir levels as needed, while maintaining the river
fishery.

More flexibility should be allowed in dealing with established winter releases. Since the
operating criteria were implemented, it appears the calculated winter gains into Bighorn Lake
have been routinely underestimated, resulting in higher than predicted reservoir levels during the
winter. This extra water should be used during the winter to benefit power production for
WAPA, and to make sure spring reservoir levels do not exceed targeted levels, leading to higher
releases during the rainbow spawn.

There also should be more flexibility when snowpack levels start to vary from normal.
When winter snowpack is high, river releases should be increased earlier than March to reduce
high spring releases, and benefit power production. If conditions turn dry, releases should be
reduced earlier in the spring to fill the reservoir faster and hopefully provide water to help
maintain minimum flows (stage) during the critical summer rearing period. In the past, winter
flows were set at the start of brown trout spawning, and then minor adjustments were discussed
on a regular basis with the BOR water managers. This communication has now been replaced
with the monthly stakeholder’s calls, which do not promote the close coordination seen in the
past. Reestablishing better communication with the BOR would help overcome many of the
issues raised above.

There should be more flexibility built into filling and maintaining a full reservoir. Target
fill levels for Bighorn Lake should be adjusted down slightly to between 3,636 and 3,638 feet
depending on projected inflows. Most years that target refilling to elevation 3,640, cause
reservoir levels to rise into the exclusive flood pool. Raising reservoir levels very far into the
flood pool seriously impacts reservoir recreation on most of Bighorn Lake by flooding shoreline
facilities and clogging the water with floating debris, which limits boating use.

Also, the tighter control that the Corps of Engineers has placed on use of the exclusive
flood pool since 2011, can lead to micro-management of water levels like we experienced in the
summer of 2014, which can seriously impact angler use on the river. Setting a target elevation
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that is two to four feet below the bottom of the exclusive flood pool means that, when the BOR
exceeds this target, they will be filling the reservoir rather than going into the flood pool. This
minor adjustment would reserve the flood pool for managing higher-than-average inflows during
wet years or high precipitation events.

Once these targeted fill elevations are reached, except during extremely dry conditions, the
BOR should plan to use some of this stored water to maintain a minimum flow of 2,500 cfs in
the river through the critical summer rearing period. A gradual draw down to below 3,640 feet
throughout the summer will not impact recreational use on the reservoir, but will provide
significant benefits to the river fishery downstream. This operational pattern also will provide
more power production during the summer air-conditioner season, and provide more flood
storage to better manage late summer or fall precipitation events.

Thank you for the opportunity to provide comments into the continually improving water
management in the Bighorn system. We hope our input provides some constructive ideas that
can improve implementation of the operational criteria that have been developed over the past
several years. We feel a few minor changes in how a given volume of water is managed
throughout the year can provide major benefits to the important Bighorn River fishery without
negatively impacting, and often benefiting, other stakeholders in the system.

Sincerely,

Gary Hammond, regional supervisor
Montana Fish, Wildlife and Parks
2300 Lake Elmo Drive

Billings, MT 59105



V.

Bighorn River Flow needs presented by MT FWP, 2008

Good Conditions — Snowpack > 90%, Reservoir levels > 3610 by the end of February.

Maintain river flows > 2,500 cfs through entire year with some kind of spring rise to help flush
accumulated sediment in the upper river.

These flows should maintain a good fishery on the Bighorn River for both rainbows and brown
trout, and should provide enough flow to spread anglers out along the river.

Fair Conditions — Snowpack 75% to 90%, Reservoir levels >3600 by the end of March.

Maintain river flows > 2,000 cfs through the year if possible. If necessary drop flows below
2,000 cfs from March through early July to help fill the reservoir, then come back up to 2,000 cfs
during the summer and fall for rearing and brown trout spawning.

These flows should maintain a reasonable trout fishery on the river with limited angler
crowding. Crowding would be worse in the spring if flows drop below 2,000 cfs.

Poor Conditions — Snowpack < 75% or Reservoir < 3600 by the end of February.

Maintain river flows > 1,500 cfs from March through mid-July then increase flow to as close to
2,000 cfs as possible for the remainder of the year for rearing and brown trout spawning.

These flows will result in a declining to poor fishery, and serious angler crowding on the Bighorn
River during the busy spring and early summer fishery.

Extreme drought —

Maintain river flows > 1,500 cfs. If any extra water is available, increase flows from mid-July on
to provide improved rearing habitat once the young trout are out of the gravel.

These flows will result in a poor and declining fishery, will cause accumulating silt over spawning
and food-producing gravel in the upper river, and will produce serious crowding problems for
anglers still using the river.



Reservoir fisheries needs presented by WY G&F, 2008

May 15 —Sept 15

Poor/no WY Reservoir

Fishery

Reasonable WY Reservoir 23,620’

Reservoir Fishery May15 rising to
23,630’ during period
and 23,620’ on Sept
15.
Reservoir remains
>3615’ during ice
covered period (Dec
15- Mar 15).

Good WY Reservoir Reservoir 23,630’

Fishery May15 rising to

23,640’ during period
and >3,630’ on Sept
15.

Reservoir remains
23620’ during ice
covered period (Dec
15- Mar 15).




February 12, 2008
Ken,

Attached are 8 different monthly operation scenarios that were prepared under various runoff
conditions as suggested by Montana Fish, Wildlife and Parks. In addition to the suggestions,

2 more plans were prepared to show operation scenarios based on inflows expected to be about
60 percent of average. In some of the plans, the end of month storage in Bighorn Lake at the end
of February was varied, due to assumptions of previous runoff conditions that may have been
experienced. The April-July inflows that were modeled in each of the operation scenarios were
estimated to approximately equal the snowpack conditions that were identified. Monthly inflows
throughout the remainder of the year were distributed based on historical records of the April-
July inflows. If you have any questions, please feel free to call me at (406) 247-7318.

Tim H. Felchle
Reservoir and River Operations

U. S. Department of the Interior

S 0
\m‘ Bureau of Reclamation

g —————— ¢ Montana Area Office

“~BUREwy OFTRECLAW‘(’“' -~ River and Reservoir Operations



BHXAOP V1.12 Run: 12-Feb-2008 11:45 (MFWP Option 1 a.)

Based on Most Probable Inflow Forecast

April-July Inflow = 1,001.9 kaf (93% of 30-yr or 85% of P.O.R.)
Annual Inflow = 2,244.8 kaf (105% of 30-yr or 95% of P.O.R.)

BIGHORN LAKE MONTHLY OPERATIONS

Bighorn Reservoir Initial Cont 803.2 kaf Maximum Cont 1328.4 kaf Minimum Cont 493.6 kaf
Elev 3610.00 ft Elev 3657.00 ft Elev 3547.00 ft

2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Boysen Release kaf 24.6 44 .6 67.6 69.9 76.9 69.2 59.5 57.1 55.2 57.1 57.1 23.0 661.8
Boysen Release cfs 400 750 1099 1175 1251 1125 1000 929 928 929 929 414
Buffalo Bill Riv Flo kaf 9.2 58.9 108.7 125.9 123.8 77.5 75.0 24.9 20.8 21.5 21.5 8.6 676.3
Buffalo Bill Riv Flo cfs 150 990 1768 2116 2013 1260 1260 405 350 350 350 155
Station Gain kaf 68.9 62.1 68.3 169.2 26.0 11.6 53.4 112.8 86.0 64.9 69.2 114.3 906.7
Monthly Inflow kaf 102.7 165.6 244.6 365.0 226.7 158.3 187.9 194.8 162.0 143.5 147.8 145.9 2244.8
Monthly Inflow cfs 1670 2783 3978 6134 3687 2575 3158 3168 2723 2334 2404 2627
Turbine Release kaf 149.4 145.2 160.5 156.0 226.7 206.0 192.1 153.5 179.3 185.3 185.2 167.3 2106.5
Bypass/Spill/Waste  kaf 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Release kaf 149.4 145.2 160.5 156.0 226.7 206.0 192.1 153.5 179.3 185.3 185.2 167.3 2106.5
Total Release cfs 2430 2440 2610 2622 3687 3350 3228 2496 3013 3014 3012 3012
Spring Flow kaf 4.3 4.2 4.3 4.2 4.3 4.3 4.2 4.3 4.2 4.3 4.3 3.9 50.8
Irrigation Regmnt kaf 0.0 0.6 11.1 10.0 27.7 26.8 18.8 4.1 0.0 0.0 0.0 0.0 99.1
Afterbay Rels kaf 153.7 149.4 164.8 160.2 231.0 210.3 196.3 157.8 183.5 189.6 189.5 171.2 2157.3
Afterbay Rels cfs 2500 2511 2680 2692 3757 3420 3299 2566 3084 3084 3082 3083
River Release kaf 153.7 148.8 153.7 150.2 203.3 183.5 177.5 153.7 183.5 189.6 189.5 171.2 2058.2
River Release cfs 2500 2501 2500 2524 3306 2984 2983 2500 3084 3084 3082 3083
Min Release kaf 153.7 148.8 153.7 148.8 153.7 153.7 148.8 153.7 148.8 153.7 153.7 138.8 1809.9
End-Month Targets kaf 1070.0 1070.0
End-Month Content kaf 756.5 776.9 861.0 1070.0 1070.0 1022.3 1018.1 1059.4 1042.1 1000.3 962.9 941.5
End-Month Elevation ft 3602.14 3605.68 3618.34 3640.00 3640.00 3636.01 3635.63 3639.15 3637.71 3634.01 3630.35 3628.08
Net Change Content kaf -46.7 20.4 84.1 209.0 0.0 -47.7 -4.2 41.3 -17.3 -41.8 -37.4 -21.4 138.3
Yellowtail Power 2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Turbine Release kaf 149.4 145.2 160.5 156.0 226.7 206.0 192.1 153.5 179.3 185.3 185.2 167.3 2106.5
Generation gwh 55.490 53.644 60.531 61.942 92.953 83.872 77.601 62.359 73.102 74.877 73.917 66.141 836.429
End-Month Power Cap mw 252.0 255.1 266.7 287.5 287.5 283.5 283.1 286.7 285.2 281.5 278.0 275.8
% Max Gen 26 26 28 30 43 39 37 29 35 35 34 34
Ave kwh/af 371 369 377 397 410 407 404 406 408 404 399 395 397

Upstream Generation gwh 0.000 0.000 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Generation gwh 55.490 53.644 60.531 61.942 92.953 83.872 77.601 62.359 73.102 74.877 73.917 66.141 836.429

Comments: Beginning with storage at elevation 3610 and April-July inflows at 85% of average, it appears releases can be maintained above
2,500 cfs all year and still maintain the reservoir level above 3635 through September.



BHXAOP V1.12 Run: 12-Feb-2008 11:46 (MFWP Option I b.)

Based on Most Probable Inflow Forecast

April-July Inflow = 1,001.9 kaf (93% of 30-yr or 85% of P.O.R.)
Annual Inflow = 2,244.8 kaf (105% of 30-yr or 95% of P.O.R.)

BIGHORN LAKE MONTHLY OPERATIONS

Bighorn Reservoir Initial Cont 803.2 kaf Maximum Cont 1328.4 kaf Minimum Cont 493.6 kaf
Elev 3610.00 ft Elev 3657.00 ft Elev 3547.00 ft

2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Boysen Release kaf 24.6 44 .6 67.6 69.9 76.9 69.2 59.5 57.1 55.2 57.1 57.1 23.0 661.8
Boysen Release cfs 400 750 1099 1175 1251 1125 1000 929 928 929 929 414
Buffalo Bill Riv Flo kaf 9.2 58.9 108.7 125.9 123.8 77.5 75.0 24.9 20.8 21.5 21.5 8.6 676.3
Buffalo Bill Riv Flo cfs 150 990 1768 2116 2013 1260 1260 405 350 350 350 155
Station Gain kaf 68.9 62.1 68.3 169.2 26.0 11.6 53.4 112.8 86.0 64.9 69.2 114.3 906.7
Monthly Inflow kaf 102.7 165.6 244.6 365.0 226.7 158.3 187.9 194.8 162.0 143.5 147.8 145.9 2244.8
Monthly Inflow cfs 1670 2783 3978 6134 3687 2575 3158 3168 2723 2334 2404 2627
Turbine Release kaf 112.5 127.3 160.5 210.8 226.7 206.0 192.1 153.5 179.3 185.3 185.2 167.3 2106.5
Bypass/Spill/Waste  kaf 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Release kaf 112.5 127.3 160.5 210.8 226.7 206.0 192.1 153.5 179.3 185.3 185.2 167.3 2106.5
Total Release cfs 1830 2139 2610 3543 3687 3350 3228 2496 3013 3014 3012 3012
Spring Flow kaf 4.3 4.2 4.3 4.2 4.3 4.3 4.2 4.3 4.2 4.3 4.3 3.9 50.8
Irrigation Regmnt kaf 0.0 0.6 11.1 10.0 27.7 26.8 18.8 4.1 0.0 0.0 0.0 0.0 99.1
Afterbay Rels kaf 116.8 131.5 164.8 215.0 231.0 210.3 196.3 157.8 183.5 189.6 189.5 171.2 2157.3
Afterbay Rels cfs 1900 2210 2680 3613 3757 3420 3299 2566 3084 3084 3082 3083
River Release kaf 116.8 130.9 153.7 205.0 203.3 183.5 177.5 153.7 183.5 189.6 189.5 171.2 2058.2
River Release cfs 1900 2200 2500 3445 3306 2984 2983 2500 3084 3084 3082 3083
Min Release kaf 116.8 130.9 153.7 148.8 153.7 153.7 148.8 153.7 148.8 153.7 153.7 138.8 1755.1
End-Month Targets kaf 1070.0 1070.0
End-Month Content kaf 793.4 831.7 915.8 1070.0 1070.0 1022.3 1018.1 1059.4 1042.1 1000.3 962.9 941.5
End-Month Elevation  ft 3608.42 3614.29 3625.19 3640.00 3640.00 3636.01 3635.63 3639.15 3637.71 3634.01 3630.35 3628.08
Net Change Content kaf -9.8 38.3 84.1 154.2 0.0 -47.7 -4.2 41.3 -17.3 -41.8 -37.4 -21.4 138.3
Yellowtail Power 2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Turbine Release kaf 112.5 127.3 160.5 210.8 226.7 206.0 192.1 153.5 179.3 185.3 185.2 167.3 2106.5
Generation gwh 42.091 47.892 61.769 84.436 92.953 83.872 77.601 62.359 73.102 74.877 73.917 66.141 841.010
End-Month Power Cap mw 257.6 262.9 273.1 287.5 287.5 283.5 283.1 286.7 285.2 281.5 278.0 275.8
% Max Gen 20 23 29 41 43 39 37 29 35 35 34 34
Ave kwh/af 374 376 385 401 410 407 404 406 408 404 399 395 399

Upstream Generation gwh 0.000 0.000 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Generation gwh 42.091 47.892 61.769 84.436 92.953 83.872 77.601 62.359 73.102 74.877 73.917 66.141 841.010

Comments: Beginning with storage at elevation 3610 and April-July inflows at 85% of average. So different from Option I a., releases in
March and April were reduced and maintained lower than 2,500 cfs to prevent the reservoir level from dropping lower than elevation 3608
and then increase releases later in the spring to control storage from exceeding elevation 3640. River releases were maintained above
2,500 cfs through the remainder of the year and the reservoir level was maintained above elevation 3635 through September.



BHXAOP V1.12 Run: 12-Feb-2008 12:00 (MFWP Option Il a.)

Based on Most Probable Inflow Forecast

April-July Inflow = 918.5 kaf (85% of 30-yr or 78% of P.O.R.)
Annual Inflow = 2,090.6 kaf (98% of 30-yr or 88% of P.O.R.)

BIGHORN LAKE MONTHLY OPERATIONS

Bighorn Reservoir Initial Cont 803.2 kaf Maximum Cont 1328.4 kaf Minimum Cont 493.6 kaf
Elev 3610.00 ft Elev 3657.00 ft Elev 3547.00 ft

2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Boysen Release kaf 24.6 44 .6 67.6 69.9 76.9 69.2 59.5 57.1 55.2 57.1 57.1 23.0 661.8
Boysen Release cfs 400 750 1099 1175 1251 1125 1000 929 928 929 929 414
Buffalo Bill Riv Flo kaf 9.2 58.9 108.7 125.9 123.8 77.5 75.0 24.9 20.8 21.5 21.5 8.6 676.3
Buffalo Bill Riv Flo cfs 150 990 1768 2116 2013 1260 1260 405 350 350 350 155
Station Gain kaf 68.9 51.6 53.8 133.8 3.0 -0.4 42.0 101.8 75.2 53.9 63.1 105.8 752.5
Monthly Inflow kaf 102.7 155.1 230.1 329.6 203.7 146.3 176.5 183.8 151.2 132.5 141.7 137.4 2090.6
Monthly Inflow cfs 1670 2607 3742 5539 3313 2379 2966 2989 2541 2155 2305 2474
Turbine Release kaf 118.7 127.3 160.5 154.6 193.3 188.6 175.4 153.5 172.0 177.7 177.7 160.5 1959.8
Bypass/Spill/Waste  kaf 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Release kaf 118.7 127.3 160.5 154.6 193.3 188.6 175.4 153.5 172.0 177.7 177.7 160.5 1959.8
Total Release cfs 1930 2139 2610 2598 3144 3067 2948 2496 2891 2890 2890 2890
Spring Flow kaf 4.3 4.2 4.3 4.2 4.3 4.3 4.2 4.3 4.2 4.3 4.3 3.9 50.8
Irrigation Regmnt kaf 0.0 0.6 11.1 10.0 27.7 26.8 18.8 4.1 0.0 0.0 0.0 0.0 99.1
Afterbay Rels kaf 123.0 131.5 164.8 158.8 197.6 192.9 179.6 157.8 176.2 182.0 182.0 164.4 2010.6
Afterbay Rels cfs 2000 2210 2680 2669 3214 3137 3018 2566 2961 2960 2960 2960
River Release kaf 123.0 130.9 153.7 148.8 169.9 166.1 160.8 153.7 176.2 182.0 182.0 164.4 1911.5
River Release cfs 2000 2200 2500 2501 2763 2701 2702 2500 2961 2960 2960 2960
Min Release kaf 123.0 130.9 153.7 148.8 153.7 153.7 148.8 153.7 148.8 153.7 153.7 138.8 1761.3
End-Month Targets kaf 1070.0 1070.0
End-Month Content kaf 787.2 815.0 884.6 1059.6 1070.0 1027.7 1028.8 1059.1 1038.3 993.1 957.1 934.0
End-Month Elevation  ft 3607.41 3611.82 3621.41 3639.16 3640.00 3636.48 3636.58 3639.12 3637.39 3633.33 3629.75 3627.26
Net Change Content kaf -16.0 27.8 69.6 175.0 10.4 -42.3 1.1 30.3 -20.8 -45.2 -36.0 -23.1 130.8
Yellowtail Power 2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Turbine Release kaf 118.7 127.3 160.5 154.6 193.3 188.6 175.4 153.5 172.0 177.7 177.7 160.5 1959.8
Generation gwh 44.357 47.680 61.235 61.517 79.138 76.850 71.029 62.456 70.083 71.685 70.776 63.314 780.120
End-Month Power Cap mw 256.7 260.7 269.5 286.7 287.5 284.0 284.1 286.6 284.9 280.9 277.4 275.0
% Max Gen 21 23 29 30 37 36 34 29 34 33 33 33
Ave kwh/af 374 375 382 398 409 407 405 407 407 403 398 394 398

Upstream Generation gwh 0.000 0.000 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Generation gwh 44.357 47.680 61.235 61.517 79.138 76.850 71.029 62.456 70.083 71.685 70.776 63.314 780.120

Comments: Beginning with storage at elevation 3610 and April-July inflows reduced to 78% of average. River releases in March and April
were reduced and maintained lower than 2,500 cfs to prevent the reservoir level from dropping lower than elevation 3607 and then increase
releases later in the spring to control storage from exceeding elevation 3640. River releases were maintained above 2,500 cfs through the
remainder of the year and the reservoir level was maintained above elevation 3636 through September.



BHXAOP V1.12 Run: 12-Feb-2008 12:05 (MFWP Option Il b.)

Based on Most Probable Inflow Forecast

April-July Inflow = 918.5 kaf (85% of 30-yr or 78% of P.O.R.)
Annual Inflow = 2,090.6 kaf (98% of 30-yr or 88% of P.O.R.)

BIGHORN LAKE MONTHLY OPERATIONS

Bighorn Reservoir Initial Cont 744.6 kaf Maximum Cont 1328.4 kaf Minimum Cont 493.6 kaf
Elev 3600.00 ft Elev 3657.00 ft Elev 3547.00 ft

2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Boysen Release kaf 24.6 44 .6 67.6 69.9 76.9 69.2 59.5 57.1 55.2 57.1 57.1 23.0 661.8
Boysen Release cfs 400 750 1099 1175 1251 1125 1000 929 928 929 929 414
Buffalo Bill Riv Flo kaf 9.2 58.9 108.7 125.9 123.8 77.5 75.0 24.9 20.8 21.5 21.5 8.6 676.3
Buffalo Bill Riv Flo cfs 150 990 1768 2116 2013 1260 1260 405 350 350 350 155
Station Gain kaf 68.9 51.6 53.8 133.8 3.0 -0.4 42.0 101.8 75.2 53.9 63.1 105.8 752.5
Monthly Inflow kaf 102.7 155.1 230.1 329.6 203.7 146.3 176.5 183.8 151.2 132.5 141.7 137.4 2090.6
Monthly Inflow cfs 1670 2607 3742 5539 3313 2379 2966 2989 2541 2155 2305 2474
Turbine Release kaf 118.7 115.4 129.8 154.6 177.3 188.6 175.4 153.5 172.0 177.7 177.7 160.5 1901.2
Bypass/Spill/Waste  kaf 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Release kaf 118.7 115.4 129.8 154.6 177.3 188.6 175.4 153.5 172.0 177.7 177.7 160.5 1901.2
Total Release cfs 1930 1939 2111 2598 2884 3067 2948 2496 2891 2890 2890 2890
Spring Flow kaf 4.3 4.2 4.3 4.2 4.3 4.3 4.2 4.3 4.2 4.3 4.3 3.9 50.8
Irrigation Regmnt kaf 0.0 0.6 11.1 10.0 27.7 26.8 18.8 4.1 0.0 0.0 0.0 0.0 99.1
Afterbay Rels kaf 123.0 119.6 134.1 158.8 181.6 192.9 179.6 157.8 176.2 182.0 182.0 164.4 1952.0
Afterbay Rels cfs 2000 2010 2181 2669 2953 3137 3018 2566 2961 2960 2960 2960
River Release kaf 123.0 119.0 123.0 148.8 153.9 166.1 160.8 153.7 176.2 182.0 182.0 164.4 1852.9
River Release cfs 2000 2000 2000 2501 2503 2701 2702 2500 2961 2960 2960 2960
Min Release kaf 123.0 119.0 123.0 148.8 153.7 153.7 148.8 153.7 148.8 153.7 153.7 138.8 1718.7
End-Month Targets kaf 1070.0 1070.0
End-Month Content kaf 728.6 768.3 868.6 1043.6 1070.0 1027.7 1028.8 1059.1 1038.3 993.1 957.1 934.0
End-Month Elevation  ft 3597.07 3604.21 3619.35 3637.84 3640.00 3636.48 3636.58 3639.12 3637.39 3633.33 3629.75 3627.26
Net Change Content kaf -16.0 39.7 100.3 175.0 26.4 -42.3 1.1 30.3 -20.8 -45.2 -36.0 -23.1 189.4
Yellowtail Power 2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Turbine Release kaf 118.7 115.4 129.8 154.6 177.3 188.6 175.4 153.5 172.0 177.7 177.7 160.5 1901.2
Generation gwh 43.308 42.314 48.944 61.198 72.416 76.850 71.029 62.456 70.083 71.685 70.776 63.314 754.373
End-Month Power Cap mw 247.3 253.8 267.6 285.3 287.5 284.0 284.1 286.6 284.9 280.9 277.4 275.0
% Max Gen 20 20 23 30 34 36 34 29 34 33 33 33
Ave kwh/af 365 367 377 396 408 407 405 407 407 403 398 394 397

Upstream Generation gwh 0.000 0.000 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Generation gwh 43.308 42.314 48.944 61.198 72.416 76.850 71.029 62.456 70.083 71.685 70.776 63.314 754.373

Comments: A starting reservoir storage level was decreased to elevation 3600 and April-July inflows were 78% of average. River releases
were reduced and maintained at 2,000 cfs during March through May and then increased to 2,500 cfs during June and July to control storage
and prevent the reservoir level from exceeding elevation 3640. River releases were maintained above 2,500 cfs through the remainder of
the year and the reservoir level was maintained above elevation 3636 through September.



BHXAOP V1.12 Run: 12-Feb-2008 13:22 (MFWP Options I11)

Based on Most Probable Inflow Forecast

April-July Inflow = 835.0 kaf (77% of 30-yr or 71% of P.O.R.)
Annual Inflow = 1,936.4 kaf (91% of 30-yr or 82% of P.O.R.)

BIGHORN LAKE MONTHLY OPERATIONS

Bighorn Reservoir Initial Cont 744.6 kaf Maximum Cont 1328.4 kaf Minimum Cont 493.6 kaf
Elev 3600.00 ft Elev 3657.00 ft Elev 3547.00 ft

2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Boysen Release kaf 24.6 44 .6 67.6 69.9 76.9 69.2 59.5 57.1 55.2 57.1 57.1 23.0 661.8
Boysen Release cfs 400 750 1099 1175 1251 1125 1000 929 928 929 929 414
Buffalo Bill Riv Flo kaf 9.2 58.9 108.7 125.9 123.8 77.5 75.0 24.9 20.8 21.5 21.5 8.6 676.3
Buffalo Bill Riv Flo cfs 150 990 1768 2116 2013 1260 1260 405 350 350 350 155
Station Gain kaf 68.9 41.0 39.3 98.4 -20.0 -12.4 30.6 90.9 64.4 42.9 57.0 97.3 598.3
Monthly Inflow kaf 102.7 144.5 215.6 294.2 180.7 134.3 165.1 172.9 140.4 121.5 135.6 128.9 1936.4
Monthly Inflow cfs 1670 2428 3506 4944 2939 2184 2775 2812 2360 1976 2205 2321
Turbine Release kaf 87.9 85.7 99.0 159.0 180.7 180.0 167.1 135.1 164.9 170.5 170.5 153.9 1754.3
Bypass/Spill/Waste  kaf 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Release kaf 87.9 85.7 99.0 159.0 180.7 180.0 167.1 135.1 164.9 170.5 170.5 153.9 1754.3
Total Release cfs 1430 1440 1610 2672 2939 2927 2808 2197 2771 2773 2773 2771
Spring Flow kaf 4.3 4.2 4.3 4.2 4.3 4.3 4.2 4.3 4.2 4.3 4.3 3.9 50.8
Irrigation Regmnt kaf 0.0 0.6 11.1 10.0 27.7 26.8 18.8 4.1 0.0 0.0 0.0 0.0 99.1
Afterbay Rels kaf 92.2 89.9 103.3 163.2 185.0 184.3 171.3 139.4 169.1 174.8 174.8 157.8 1805.1
Afterbay Rels cfs 1499 1511 1680 2743 3009 2997 2879 2267 2842 2843 2843 2841
River Release kaf 92.2 89.3 92.2 153.2 157.3 157.5 152.5 135.3 169.1 174.8 174.8 157.8 1706.0
River Release cfs 1499 1501 1499 2575 2558 2561 2563 2200 2842 2843 2843 2841
Min Release kaf 92.2 89.3 92.2 89.3 107.6 123.0 119.0 135.3 119.0 123.0 123.0 111.1 1324.0
End-Month Targets kaf 1070.0 1070.0
End-Month Content kaf 759.4 818.2 934.8 1070.0 1070.0 1024.3 1022.3 1060.1 1035.6 986.6 951.7 926.7
End-Month Elevation ft 3602.65 3612.31 3627.35 3640.00 3640.00 3636.18 3636.01 3639.20 3637.16 3632.71 3629.18 3626.44
Net Change Content kaf 14.8 58.8 116.6 135.2 0.0 -45.7 -2.0 37.8 -24.5 -49.0 -34.9 -25.0 182.1
Yellowtail Power 2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Turbine Release kaf 87.9 85.7 99.0 159.0 180.7 180.0 167.1 135.1 164.9 170.5 170.5 153.9 1754.3
Generation gwh 32.278 31.944 38.138 63.877 74.092 73.308 67.566 54.924 67.173 68.683 67.779 60.582 700.344
End-Month Power Cap mw 252.4 261.1 275.1 287.5 287.5 283.7 283.5 286.7 284.7 280.3 276.8 274.2
% Max Gen 15 15 18 31 35 34 33 26 32 32 32 31
Ave kwh/af 367 373 385 402 410 407 404 407 407 403 398 394 399

Upstream Generation gwh 0.000 0.000 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Generation gwh 32.278 31.944 38.138 63.877 74.092 73.308 67.566 54.924 67.173 68.683 67.779 60.582 700.344

Comments: A starting reservoir storage level was decreased to elevation 3600 and April-July inflows were 71% of average. River releases
were reduced and maintained at 1,500 cfs during March through May and then increased to above 2,500 cfs during June and July to control
storage and prevent the reservoir level from exceeding elevation 3640. River releases were maintained above 2,500 cfs through the
remainder of the year and the reservoir level was maintained above elevation 3636 through September.



BHXAOP V1.12 Run: 12-Feb-2008 13:32 (MFWP Option IV a.)

Based on Most Probable Inflow Forecast

April-July Inflow = 392.0 kaf (36% of 30-yr or 33% of P.O.R.)
Annual Inflow = 934.3 kaf (44% of 30-yr or 39% of P.O.R.)

BIGHORN LAKE MONTHLY OPERATIONS

Bighorn Reservoir Initial Cont 744.6 kaf Maximum Cont 1328.4 kaf Minimum Cont 493.6 kaf
Elev 3600.00 ft Elev 3657.00 ft Elev 3547.00 ft

2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Boysen Release kaf 24.6 44 .6 67.6 69.9 76.9 69.2 59.5 57.1 55.2 57.1 57.1 23.0 661.8
Boysen Release cfs 400 750 1099 1175 1251 1125 1000 929 928 929 929 414
Buffalo Bill Riv Flo kaf 9.2 58.9 108.7 125.9 123.8 77.5 75.0 24.9 20.8 21.5 21.5 8.6 676.3
Buffalo Bill Riv Flo cfs 150 990 1768 2116 2013 1260 1260 405 350 350 350 155
Station Gain kaf 68.9 -13.4 -62.4 -61.6 -146.9 -111.6 -86.2 -7.8 4.3 -11.1 -9.5 33.5 -403.8
Monthly Inflow kaf 102.7 90.1 113.9 134.2 53.8 35.1 48.3 74.2 80.3 67.5 69.1 65.1 934.3
Monthly Inflow cfs 1670 1514 1852 2255 875 571 812 1207 1349 1098 1124 1172
Turbine Release kaf 87.9 85.7 99.0 95.1 115.6 114.7 103.9 92.0 85.1 87.9 87.9 79.4 1134.2
Bypass/Spill/Waste  kaf 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Release kaf 87.9 85.7 99.0 95.1 115.6 114.7 103.9 92.0 85.1 87.9 87.9 79.4 1134.2
Total Release cfs 1430 1440 1610 1598 1880 1865 1746 1496 1430 1430 1430 1430
Spring Flow kaf 4.3 4.2 4.3 4.2 4.3 4.3 4.2 4.3 4.2 4.3 4.3 3.9 50.8
Irrigation Regmnt kaf 0.0 0.6 11.1 10.0 27.7 26.8 18.8 4.1 0.0 0.0 0.0 0.0 99.1
Afterbay Rels kaf 92.2 89.9 103.3 99.3 119.9 119.0 108.1 96.3 89.3 92.2 92.2 83.3 1185.0
Afterbay Rels cfs 1499 1511 1680 1669 1950 1935 1817 1566 1501 1499 1499 1500
River Release kaf 92.2 89.3 92.2 89.3 92.2 92.2 89.3 92.2 89.3 92.2 92.2 83.3 1085.9
River Release cfs 1499 1501 1499 1501 1499 1499 1501 1499 1501 1499 1499 1500
Min Release kaf 92.2 89.3 92.2 89.3 92.2 92.2 89.3 92.2 89.3 92.2 92.2 83.3 1085.9
End-Month Targets kaf 1070.0 1070.0
End-Month Content kaf 759.4 763.8 778.7 817.8 756.0 676.4 620.8 603.0 598.2 577.8 559.0 544.7
End-Month Elevation ft 3602.65 3603.42 3605.99 3612.25 3602.05 3587.02 3575.65 3571.87 3570.84 3566.39 3562.21 3558.97
Net Change Content kaf 14.8 4.4 14.9 39.1 -61.8 -79.6 -55.6 -17.8 -4.8 -20.4 -18.8 -14.3 -199.9
Yellowtail Power 2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Turbine Release kaf 87.9 85.7 99.0 95.1 115.6 114.7 103.9 92.0 85.1 87.9 87.9 79.4 1134.2
Generation gwh 32.278 31.596 36.643 35.580 43.057 41.482 36.429 31.675 29.129 29.889 29.573 26.468 403.799
End-Month Power Cap mw 252.4 253.1 255.4 261.1 251.9 237.6 225.4 221.1 219.8 214.4 209.1 204.8
% Max Gen 15 15 17 17 20 19 18 15 14 14 14 14
Ave kwh/af 367 369 370 374 372 362 351 344 342 340 336 333 356

Upstream Generation gwh 0.000 0.000 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Generation gwh 32.278 31.596 36.643 35.580 43.057 41.482 36.429 31.675 29.129 29.889 29.573 26.468 403.799

Comments: A starting reservoir storage level was decreased to elevation 3600 and April-July inflows were 33% of average. River releases
were reduced and maintained at 1,500 cfs all year. Reservoir storage peaked at elevation 3612.25 at the end of June and continued to drop
through the remainder of the year to a critically low level at elevation 3559 by the end of February. This would only be 12 feet above
the top of the inactive pool or the minimum reservoir level where the powerplant becomes inoperable.



BHXAOP V1.12 Run: 12-Feb-2008 13:32 (MFWP Option IV b.)

Based on Most Probable Inflow Forecast

April-July Inflow = 392.0 kaf (36% of 30-yr or 33% of P.O.R.)
Annual Inflow = 934.3 kaf (44% of 30-yr or 39% of P.O.R.)

BIGHORN LAKE MONTHLY OPERATIONS

Bighorn Reservoir Initial Cont 836.7 kaf Maximum Cont 1328.4 kaf Minimum Cont 493.6 kaf
Elev 3615.00 ft Elev 3657.00 ft Elev 3547.00 ft

2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Boysen Release kaf 24.6 44 .6 67.6 69.9 76.9 69.2 59.5 57.1 55.2 57.1 57.1 23.0 661.8
Boysen Release cfs 400 750 1099 1175 1251 1125 1000 929 928 929 929 414
Buffalo Bill Riv Flo kaf 9.2 58.9 108.7 125.9 123.8 77.5 75.0 24.9 20.8 21.5 21.5 8.6 676.3
Buffalo Bill Riv Flo cfs 150 990 1768 2116 2013 1260 1260 405 350 350 350 155
Station Gain kaf 68.9 -13.4 -62.4 -61.6 -146.9 -111.6 -86.2 -7.8 4.3 -11.1 -9.5 33.5 -403.8
Monthly Inflow kaf 102.7 90.1 113.9 134.2 53.8 35.1 48.3 74.2 80.3 67.5 69.1 65.1 934.3
Monthly Inflow cfs 1670 1514 1852 2255 875 571 812 1207 1349 1098 1124 1172
Turbine Release kaf 87.9 85.7 99.0 95.1 115.6 114.7 103.9 92.0 85.1 87.9 87.9 79.4 1134.2
Bypass/Spill/Waste  kaf 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Release kaf 87.9 85.7 99.0 95.1 115.6 114.7 103.9 92.0 85.1 87.9 87.9 79.4 1134.2
Total Release cfs 1430 1440 1610 1598 1880 1865 1746 1496 1430 1430 1430 1430
Spring Flow kaf 4.3 4.2 4.3 4.2 4.3 4.3 4.2 4.3 4.2 4.3 4.3 3.9 50.8
Irrigation Regmnt kaf 0.0 0.6 11.1 10.0 27.7 26.8 18.8 4.1 0.0 0.0 0.0 0.0 99.1
Afterbay Rels kaf 92.2 89.9 103.3 99.3 119.9 119.0 108.1 96.3 89.3 92.2 92.2 83.3 1185.0
Afterbay Rels cfs 1499 1511 1680 1669 1950 1935 1817 1566 1501 1499 1499 1500
River Release kaf 92.2 89.3 92.2 89.3 92.2 92.2 89.3 92.2 89.3 92.2 92.2 83.3 1085.9
River Release cfs 1499 1501 1499 1501 1499 1499 1501 1499 1501 1499 1499 1500
Min Release kaf 92.2 89.3 92.2 89.3 92.2 92.2 89.3 92.2 89.3 92.2 92.2 83.3 1085.9
End-Month Targets kaf 1070.0 1070.0
End-Month Content kaf 851.5 855.9 870.8 909.9 848.1 768.5 712.9 695.1 690.3 669.9 651.1 636.8
End-Month Elevation ft 3617.06 3617.66 3619.64 3624.50 3616.59 3604.24 3594.12 3590.70 3589.76 3585.72 3581.91 3578.98
Net Change Content kaf 14.8 4.4 14.9 39.1 -61.8 -79.6 -55.6 -17.8 -4.8 -20.4 -18.8 -14.3 -199.9
Yellowtail Power 2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Turbine Release kaf 87.9 85.7 99.0 95.1 115.6 114.7 103.9 92.0 85.1 87.9 87.9 79.4 1134.2
Generation gwh 33.466 32.744 37.958 36.816 44.573 43.081 37.974 33.094 30.458 31.280 30.995 27.777 420.216
End-Month Power Cap mw 265.5 266.0 267.9 272.4 265.1 253.8 244.5 241.2 240.3 236.3 232.3 229.1
% Max Gen 16 16 18 18 21 20 18 15 15 15 14 14
Ave kwh/af 381 382 383 387 386 376 365 360 358 356 353 350 370

Upstream Generation gwh 0.000 0.000 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Generation gwh 33.466 32.744 37.958 36.816 44.573 43.081 37.974 33.094 30.458 31.280 30.995 27.777 420.216

Comments: A starting reservoir storage level was increased to elevation 3615 and April-July inflows were 33% of average. River releases
were reduced and maintained at 1,500 cfs all year. Reservoir storage peaked at elevation 3624.50 at the end of June and continued to drop
to a critically low level at elevation 3579 by the end of February. This would be about 32 feet above the top of the inactive pool at
elevation 3547.



BHXAOP V1.12 Run: 12-Feb-2008 13:33 (MFWP Option IV c.)

Based on Most Probable Inflow Forecast

April-July Inflow = 392.0 kaf (36% of 30-yr or 33% of P.O.R.)
Annual Inflow = 934.3 kaf (44% of 30-yr or 39% of P.O.R.)

Bighorn Reservoir

BIGHORN LAKE MONTHLY OPERATIONS

Minimum Cont

493.6 kaf

Elev 3547.00 ft

Feb

Boysen Release
Boysen Release
Buffalo Bill Riv Flo
Buffalo Bill Riv Flo
Station Gain

Monthly Inflow
Monthly Inflow

Turbine Release
Bypass/Spill/Waste
Total Release
Total Release

Spring Flow
Irrigation Regmnt

Afterbay Rels
Afterbay Rels
River Release
River Release
Min Release

End-Month Targets
End-Month Content
End-Month Elevation
Net Change Content

Yellowtail Power

kaf
cfs
kaf
cfs
kaf

kaf
kaf

ft
kaf

2008

Initial Cont 836.7 kaf Maximum Cont  1328.4 kaf
Elev 3615.00 ft Elev 3657.00 ft

Mar Apr May Jun Jul Aug Sep Oct
24.6 44.6 67.6 69.9 76.9 69.2 59.5 57.1
400 750 1099 1175 1251 1125 1000 929
9.2 58.9 108.7 125.9 123.8 77.5 75.0 24.9
150 990 1768 2116 2013 1260 1260 405
68.9 -13.4 -62.4 -61.6 -146.9 -111.6 -86.2 -7.8
102.7 90.1 113.9 134.2 53.8 35.1 48.3 74.2
1670 1514 1852 2255 875 571 812 1207
87.9 85.7 99.0 95.1 115.6 114.7 103.9 79.7
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
87.9 85.7 99.0 95.1 115.6 114.7 103.9 79.7
1430 1440 1610 1598 1880 1865 1746 1296
4.3 4.2 4.3 4.2 4.3 4.3 4.2 4.3
0.0 0.6 11.1 10.0 27.7 26.8 18.8 4.1

92.2 89.9 103.3 99.3 119.9 119.0 108.1 84.0
1499 1511 1680 1669 1950 1935 1817 1366
92.2 89.3 92.2 89.3 92.2 92.2 89.3 79.9
1499 1501 1499 1501 1499 1499 1501 1299
92.2 89.3 92.2 89.3 92.2 92.2 89.3 79.9

1070.0 1070.0

851.5 855.9 870.8 909.9 848.1 768.5 712.9 707.4
3617.06 3617.66 3619.64 3624.50 3616.59 3604.24 3594.12 3593.07
14.8 4.4 14.9 39.1 -61.8 -79.6 -55.6 -5.5
Mar Apr May Jun Jul Aug Sep Oct

77.4
1301
77.4
1301
77.4

714.5
3594 .42
7.1

Dec Jan
57.1 57.1
929 929
21.5 21.5
350 350
-11.1 -9.5
67.5 69.1
1098 1124
75.6 75.6
0.0 0.0
75.6 75.6
1230 1230
4.3 4.3
0.0 0.0
79.9 79.9
1299 1299
79.9 79.9
1299 1299
79.9 79.9

706.4 699.9
3592.88 3591.63

o
WwWow

50.8
99.1

1125.1

1026.0

1026.0

Turbine Release
Generation
End-Month Power Cap
% Max Gen

Ave kwh/af

Upstream Generation
Total Generation

gwh
gwh

16 16 18 18 él 20 18 13
381 382 383 387 386 376 365 361

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
33.466 32.744 37.958 36.816 44.573 43.081 37.974 28.748

0.000
26.413

-8.1 -6.5
Dec Jan
75.6 75.6

0.000 0.000
27.273 27.185

0.000
24 .507

Comments: A starting reservoir storage level was increased to elevation 3615 and April-July inflows were 33% of average.
were reduced and maintained at 1,500 cfs during March through September and then reduced to 1,300 cfs through the remainder of the year
allowing storage to remain fairly stable between elevations 3591-3593 during October through February.

373

0.000
400.738

River releases



BHXAOP V1.12 Run: 12-Feb-2008 13:44 (MFWP Option V a.)

Based on Most Probable Inflow Forecast

April-July Inflow = 628.3 kaf (68% of 30-yr or 53% of P.O.R.)
Annual Inflow = 1588.5 kaf (74% of 30-yr or 67% of P.O.R.)

BIGHORN LAKE MONTHLY OPERATIONS

Bighorn Reservoir Initial Cont 744.6 kaf Maximum Cont 1328.4 kaf Minimum Cont 493.6 kaf
Elev 3600.00 ft Elev 3657.00 ft Elev 3547.00 ft

2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Boysen Release kaf 24.6 44 .6 67.6 69.9 76.9 69.2 59.5 57.1 55.2 57.1 57.1 23.0 661.8
Boysen Release cfs 400 750 1099 1175 1251 1125 1000 929 928 929 929 414
Buffalo Bill Riv Flo kaf 9.2 58.9 108.7 125.9 123.8 77.5 75.0 24.9 20.8 21.5 21.5 8.6 676.3
Buffalo Bill Riv Flo cfs 150 990 1768 2116 2013 1260 1260 405 350 350 350 155
Station Gain kaf 68.9 -19.8 10.2 27.6 -66.0 -36.0 7.8 69.0 42.8 20.9 447 80.3 250.4
Monthly Inflow kaf 102.7 83.7 186.5 223.4 134.7 110.7 142.3 151.0 118.8 99.5 123.3 111.9 1588.5
Monthly Inflow cfs 1670 1407 3033 3754 2191 1800 2391 2456 1997 1618 2005 2015
Turbine Release kaf 87.9 85.7 99.0 95.1 115.6 145.5 133.6 122.8 136.8 141.4 141.4 127.7 1432.5
Bypass/Spill/Waste  kaf 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Release kaf 87.9 85.7 99.0 95.1 115.6 145.5 133.6 122.8 136.8 141.4 141.4 127.7 1432.5
Total Release cfs 1430 1440 1610 1598 1880 2366 2245 1997 2299 2300 2300 2299
Spring Flow kaf 4.3 4.2 4.3 4.2 4.3 4.3 4.2 4.3 4.2 4.3 4.3 3.9 50.8
Irrigation Regmnt kaf 0.0 0.6 11.1 10.0 27.7 26.8 18.8 4.1 0.0 0.0 0.0 0.0 99.1
Afterbay Rels kaf 92.2 89.9 103.3 99.3 119.9 149.8 137.8 127.1 141.0 145.7 145.7 131.6 1483.3
Afterbay Rels cfs 1499 1511 1680 1669 1950 2436 2316 2067 2370 2370 2370 2370
River Release kaf 92.2 89.3 92.2 89.3 92.2 123.0 119.0 123.0 141.0 145.7 145.7 131.6 1384.2
River Release cfs 1499 1501 1499 1501 1499 2000 2000 2000 2370 2370 2370 2370
Min Release kaf 92.2 89.3 92.2 89.3 92.2 123.0 119.0 123.0 141.0 145.7 145.7 131.6 1384.2
End-Month Targets kaf 1070.0 1070.0
End-Month Content kaf 759.4 757.4 844.9 973.2 992.3 957.5 966.2 994.4 976.4 934.5 916.4 900.6
End-Month Elevation ft 3602.65 3602.30 3616.15 3631.39 3633.25 3629.79 3630.68 3633.45 3631.71 3627.31 3625.26 3623.38
Net Change Content kaf 14.8 -2.0 87.5 128.3 19.1 -34.8 8.7 28.2 -18.0 -41.9 -18.1 -15.8 156.0
Yellowtail Power 2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Turbine Release kaf 87.9 85.7 99.0 95.1 115.6 145.5 133.6 122.8 136.8 141.4 141.4 127.7 1432.5
Generation gwh 32.278 31.554 37.081 37.056 46.155 57.948 52.985 48.992 54.666 55.961 55.406 49.749 559.831
End-Month Power Cap mw 252.4 252.1 264.7 279.0 280.8 277.4 278.3 281.0 279.3 275.1 273.1 271.4
% Max Gen 15 15 17 18 22 27 26 23 26 26 26 26
Ave kwh/af 367 368 375 390 399 398 397 399 400 396 392 390 391

Upstream Generation gwh 0.000 0.000 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Generation gwh 32.278 31.554 37.081 37.056 46.155 57.948 52.985 48.992 54.666 55.961 55.406 49.749 559.831

Comments: A starting reservoir storage level was decreased to elevation 3600 and April-July inflows were 53% of average. River releases
were reduced and maintained at 1,500 cfs during March through July and then increased and maintained at 2,000 cfs during August through
October and later were able to be increased to over 2,300 cfs during November through February. However during November through February,
the reservoir storage level would drop nearly 8.5 feet to an elevation of 3623.38 by the end of February.



BHXAOP V1.12 Run: 12-Feb-2008 13:48 (MFWP Option V b.)

Based on Most Probable Inflow Forecast

April-July Inflow = 628.3 kaf (68% of 30-yr or 53% of P.O.R.)
Annual Inflow = 1,588.5 kaf (74% of 30-yr or 67% of P.O.R.)

BIGHORN LAKE MONTHLY OPERATIONS

Bighorn Reservoir Initial Cont 836.7 kaf Maximum Cont 1328.4 kaf Minimum Cont 493.6 kaf
Elev 3615.00 ft Elev 3657.00 ft Elev 3547.00 ft

2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Boysen Release kaf 24.6 44 .6 67.6 69.9 76.9 69.2 59.5 57.1 55.2 57.1 57.1 23.0 661.8
Boysen Release cfs 400 750 1099 1175 1251 1125 1000 929 928 929 929 414
Buffalo Bill Riv Flo kaf 9.2 58.9 108.7 125.9 123.8 77.5 75.0 24.9 20.8 21.5 21.5 8.6 676.3
Buffalo Bill Riv Flo cfs 150 990 1768 2116 2013 1260 1260 405 350 350 350 155
Station Gain kaf 68.9 -19.8 10.2 27.6 -66.0 -36.0 7.8 69.0 42.8 20.9 447 80.3 250.4
Monthly Inflow kaf 102.7 83.7 186.5 223.4 134.7 110.7 142.3 151.0 118.8 99.5 123.3 111.9 1588.5
Monthly Inflow cfs 1670 1407 3033 3754 2191 1800 2391 2456 1997 1618 2005 2015
Turbine Release kaf 87.9 85.7 99.0 95.1 130.0 145.5 133.6 122.8 152.8 158.0 158.0 142.6 1511.0
Bypass/Spill/Waste  kaf 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Release kaf 87.9 85.7 99.0 95.1 130.0 145.5 133.6 122.8 152.8 158.0 158.0 142.6 1511.0
Total Release cfs 1430 1440 1610 1598 2114 2366 2245 1997 2568 2570 2570 2568
Spring Flow kaf 4.3 4.2 4.3 4.2 4.3 4.3 4.2 4.3 4.2 4.3 4.3 3.9 50.8
Irrigation Regmnt kaf 0.0 0.6 11.1 10.0 27.7 26.8 18.8 4.1 0.0 0.0 0.0 0.0 99.1
Afterbay Rels kaf 92.2 89.9 103.3 99.3 134.3 149.8 137.8 127.1 157.0 162.3 162.3 146.5 1561.8
Afterbay Rels cfs 1499 1511 1680 1669 2184 2436 2316 2067 2638 2640 2640 2638
River Release kaf 92.2 89.3 92.2 89.3 106.6 123.0 119.0 123.0 157.0 162.3 162.3 146.5 1462.7
River Release cfs 1499 1501 1499 1501 1734 2000 2000 2000 2638 2640 2640 2638
Min Release kaf 92.2 89.3 92.2 89.3 92.2 123.0 119.0 123.0 141.0 145.7 145.7 131.6 1384.2
End-Month Targets kaf 1070.0 1070.0
End-Month Content kaf 851.5 849.5 937.0 1065.3 1070.0 1035.2 1043.9 1072.1 1038.1 979.6 944.9 914.2
End-Month Elevation ft 3617.06 3616.78 3627.59 3639.62 3640.00 3637.13 3637.87 3640.16 3637.37 3632.03 3628.45 3625.00
Net Change Content kaf 14.8 -2.0 87.5 128.3 4.7 -34.8 8.7 28.2 -34.0 -58.5 -34.7 -30.7 77.5
Yellowtail Power 2008 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Turbine Release kaf 87.9 85.7 99.0 95.1 130.0 145.5 133.6 122.8 152.8 158.0 158.0 142.6 1511.0
Generation gwh 33.466 32.705 38.365 38.191 53.267 59.354 54.287 50.174 62.378 63.603 62.670 55.953 604.413
End-Month Power Cap mw 265.5 265.2 275.3 287.1 287.5 284.6 285.4 287.7 284.9 279.6 276.2 272.9
% Max Gen 16 16 18 18 25 28 26 23 30 30 29 29
Ave kwh/af 381 382 388 402 410 408 406 409 408 403 397 392 400

Upstream Generation gwh 0.000 0.000 0.000 0.000 0.000 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Generation gwh 33.466 32.705 38.365 38.191 53.267 59.354 54.287 50.174 62.378 63.603 62.670 55.953 604.413

Comments: A starting reservoir storage level was increased to elevation 3615 and April-July inflows were 53% of average. River releases
were reduced and maintained at 1,500 cfs during March through June and then increased to over 1,700 cfs during July to control storage
and prevent the reservoir level from exceeding elevation 3640. With a full reservoir, the river releases were then increased and
maintained at 2,000 cfs through October. This would then allow the reservoir storage level to increase and river were then increased to
over 2,600 cfs and the storage level would drop to elevation 3625 by the end of February.






















































YOC, BOR MTA <sha-mta-yoc@usbr.gov>

Fwd: Big Horn Lake Operating Criteria Comments
1 message

Jordan, Clayton <cjordan@usbr.gov> Wed, Jan 7, 2015 at 1:50 PM
To: sha-mta-yoc@usbr.gov

Forwarded message
From: Absaraka <Absaraka@bhwi_net>

Date: Wed, Jan 7, 2015 at 1:40 PM

Subject: Big Hom Lake Operating Criteria Comments

To: besplin@usbr.gov, sdavies@usbr.gov, telichis@usbr.gov, "Jordan, Clayton" <cjordan@usbr.gov>

Here are my comments recapping the 2014 operating criteria and suggestions for the 2015 operating criteria for
Big Hom Lake. Please let me know if there are any areas that need clarification. As always, | appreciate your
continues efforts to manage the Big Hom Lake and River in a manner that is equitable for all stakeholders.

Cordially,
Zoe Opis
Big Horn River Alliance

406-666-2304

i Bureau of Reclamation Criteria Letter.docx
15K



Bureau of Reclamation
Montana Area Office

YT Unit Operating Criteria
P.O. Box 30137

Billings, MT. 59107
January 5, 2015

| am writing to you in response to your request for comments on the good and
areas for improvement for the operating criteria currently being used at the
Yellowtail Dam.

There are many positive things that have been happening since the operating
criteria was adopted in spring of 2012. 2014 was a record setting year for water
in the Big Horn and Yellowtail basins. | appreciate the effort by your group as a
whole to communicate what needed to be done to release this water, as well as
your request for input from me and The Big Horn River Alliance.

The negative issues were discussed at the Fall River issues meeting. | would like
to reiterate those here and see if the criteria, which has a good base, can be
adjusted to accommodate all stakeholders.

The number one issue with the current criteria and its application is the constant
river flow adjustments. We were all aware of the need for the higher flows in the
spring of 2014. It is unfathomable that those 8500 CFS needed to be dropped to
2500 CFS in late May and early June. This occurred during the height of the
rainbow spawn, in essence killing this year’s spawn. There was still record snow
pack in the mountains, but despite knowing this, the water was lowered in order
to start filling the lake so Lovell could launch their boats by July 4™, | am not
unsympathetic to the plight of Lovell, but perhaps a lower CFS release, for a
longer period would have solved the problems.

The 2500 CFS was followed by an emergency phone conference to tell us that,
guess what, it was going to be over 90 degrees the weekend of July 4™ and all of
that snow was going to start melting. Up goes the river to 7500 CFS.

The river was eventually once again lowered to 2500 CFS, only to have constant
250-1000CFS adjustment made throughout the rest of the summer and fall



season. Every time an adjustment is made to the flow to the river, no matter how
minor, it results in the water turning muddy and fishing is terrible. Imagine that
you saved your money all year and booked a trip to the legendary Big Horn River
for a fishing trip, only to find that the water flow was unnecessarily being adjusted
two to three times a week.

This leads me to a proposal to adjust the “full pool” number for the operating
criteria to 3630 Feet from the current 3640. By applying the rule curve to the
3630 three things can be accomplished.

e There is some breathing room between full pool and the flood pool, thus
eliminating the knee jerk reactions to water releases every time there is a
water event or temperature fluctuation.

e Less time in the flood pool, means less time spent in conference with The
Corp of Engineers

e Lovell may be able to hold on to more water longer and thus improve their
launch rate in the spring.

In addition | would like to emphasize that 2500 CFS is not an optimum flow.
Optimum flow is 3500- 4000 CFS. Surely in a year that we had too much water, it
could be figured out how to maintain an optimum flow.

The one thing | heard repeatedly last year was that Wyoming was not releasing
any water from Buffalo Bill and Boysen Reservoirs. It was obvious that Wyoming
had the same snow pack as Montana. It would seem that a leap of faith could
have been made and figure the gains from these reservoirs would eventually
come into the Yellowtail. 8500 CFS could have been lower if water had been
released earlier.

| appreciate your efforts in the past. Although the criteria is not perfect, it is
substantially better than in the past. The communications from everyone
associated with the BOR has been outstanding.

Zoe Opie
President
Big Horn River Alliance



